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Plates and Flanges 


CIRCULAR OPENINGS 


A special class of a plate problem related to flanges, rings, and circular closures 
in structural applications is concerned with central openings. The fundamental 
expressions in this type of analysis are given by Eqs. (31.22) and (31.23). For 
instance, consider a plate with central opening and uniformly distributed edge 
moments as shown in Fig. 32.6. Since there is no transverse loading on the plate 
such as W or q, Eqs. (31.22) and (31.23) reduce to the form 


C\x C. 
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(32.1) 


and 


C x x 2 ^ i 

w = --- C 2 log e x + C 3 


(32.2) 


Since from Eq. (32.1) d^/dx = (C x / 2) — (C 2 /x 2 ), substituting this expression to¬ 
gether with Eq. (32.1) into Eq. (31.15) gives 


C 2 (C x C 2 
Hence, for x = R v M x = M ; and Eq. (32.3) yield 
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When x = R 0 , M x = M 0 and Eq. (32.3) give 


Af„ = 


C x ( l + i/) C 2 
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(32.5) 


Solving Eqs. (32.4) and (32.5) for C x and C 2 gives 
1 (l + v)D(Rl-R?) 
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(32.6) 


Fig. 32.6 Flat plate with central opening. 



